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URI ʹΞΫηεͨ͠ࡍʹఏڙ͞ΕΔඪ४తͳϑΥʔϚοτͱͯ͠ɼRDF ΍ SPARQL










LOD ͸͞·͟·ͳ෼໺ͰऔΓ૊·Ε͓ͯΓɼ༗໊ͳ LOD σʔληοτͷ 1 ͭͱͯ͠






ਤ 2.1 ͸ɼ2014 ೥ 8 ݄ 30 ೔࣌఺ʹ͓͚Δ LOD ͷσʔλྔΛϊʔυͷେ͖͞Ͱࣔ͠
ͨ Linking Open Data cloud diagram*6Ͱ͋Δɽ͞·͟·ͳ LOD ͕ϦϯΫ͞Ε͓ͯΓɼ










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ճ͑ͯɼԻָؔ࿈σʔλΛެ։͢ΔͨΊͷϞσϧΛఏڙ͢Δ The Music Ontology*15΋
ଘࡏ͢Δ [18]ɽThe Music Ontology ͸ɼMusicBrainz ͷσʔλ৘ใΛ RDF Ͱදݱͨ͠
΋ͷͰɼΞʔςΟετ΍ָۂɼΞϧόϜͳͲͷԻָ৘ใಉ࢜ͷؔ܎ੑΛهड़͢ΔͨΊͷϘ
ΩϟϒϥϦΛఏڙ͍ͯ͠Δɽ




























ಈܭࢉʹ͓͍ͯɼTempo ͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [19]ɽOsmalskyj Β͸ɼΧ
όʔۂͷࣝผʹ͓͍ͯ Tempo, Loudness ͳͲͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [20]ɽ
Arzt Β͸ɼΦʔέετϥͳͲͷෳ਺ͷԻʹΑͬͯߏ੒͞Ε͍ͯΔԻָʹ͍ͭͯͷτϥο
12
Ωϯάͷݚڀʹ͓͍ͯ Tempo, Loudness ͳͲͱָ͍ͬͨۂಛ௃ྔΛ࢖༻͍ͯ͠Δ [21]ɽ






ϓΧϯϑΝϨϯεͰ͋Δ 16th The International Society of Music Information Retrieval









Chroma, Key, Zero crossing rate, Roll oﬀ 3
Roughness, Timbre, Low energy, RMS energy, Brightness, Mode,
Duration
2
Harmony, Volume, Articulation, Energy ratio, Swing ratio, Spec-



















Zero crossing rate 3 ೾ܗΛඳ͍ͨͱ͖ɼ೾͕தԝΑΓ
্ (ਖ਼)͔ΒதԝΑΓԼ (ෛ)ʹɼ·
ͨ͸ͦͷٯʹมԽ͢Δස౓
Roll oﬀ 3 શମͷ 85 ˋΛ઎ΊΔ௿ԻҬͷׂ
߹
Low energy 2 ऑԻͷׂ߹
RMS energy 2 Իྔͷฏۉ஋ (ೋ৐ฏۉฏํࠜ)
Brightness 2 ߴԻҬ (1500HzҎ্)ͷׂ߹
Mode 2 ௕࿨Իͱ୹࿨ԻͷԻྔࠩ















Key key Key, Mode
Timbre zerocross Zero crossing rate
rolloﬀ Roll oﬀ
brightness Brightness










ਤ 3.1͸ɼָ ۂ LODͷָۂಛ௃ྔ෦෼Λද͍ͯ͠Δɽ3ষͰߦָͬͨۂಛ௃ྔͷબఆͱ
ΫϥελϦϯάʹج͖ͮɼYouTubeͷಈը IDʢdvgZkm1xWPE͸ΞʔςΟετ Coldplay
ͷָۂ Viva La Vida ͷ YouTube ͷಈը ID Λද͢ʣΛத৺ʹɼָۂಛ௃ྔͷεΩʔϚ




zerocross ͸ 100 ͝ͱʹɼrolloﬀ ͸ 1000 ͝ͱʹ classification Λઃఆ͠ɼtempo ͸଎౓ඪ
15
ޠʹ͓͚Δ໨҆ͱͳΔ tempo*2Λࢀߟʹɼද 3.4ͷΑ͏ʹ tmarkΛઃఆͨ͠ɽ
ද 3.4 tmarkͱରԠ͢Δ tempo
tmark tempo
Slow - 39
Largo 40 - 49
Lento 50 - 55
Adagio 56 - 62
Andante 63 - 75
Moderato 76 - 95
Allegretto 96 - 119
Allegro 120 - 151
Vivace 152 - 175
Presto 176 - 191









͕͍ͬͯΔɽ·ͨΞʔςΟετ໊΍ਓ෺໊ʹ͍ͭͯ͸֎෦ LOD Ͱ͋Δ DBpedia ͷ৘ใ
ͱܨ͛Δ͜ͱͰɼΑΓ޿ൣғͰͷ୳ࡧ͕Ͱ͖ΔΑ͏ʹͨ͠ɽ
ਤ 3.1ɼਤ 3.2͸ɼΞʔςΟετ Coldplayͷָۂ Viva La VidaΛྫͱͨ͠άϥϑͰ͋





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































<?xml version="1.0" encoding="utf-8" ?>























































































































ਤ 4.1 ָۂ LODࣗಈߏஙγεςϜͷָۂ௥Ճը໘
1. ϒϥ΢βʹೖྗ͞Εͨ YouTubeͷಈը URLΛ΋ͱʹಈըΩϟογϯά ServletΛ
ىಈ
2. Servlet 1͕ YouTube͔ΒಈըΛΩϟογϯάɼԻ੠ϑΝΠϧʹม׵ɼಈըͷ৘ใ
Λऔಘ
3. Servlet 1 ͕ MATLAB ϓϩάϥϜΛىಈ͠ಈըͷΩϟογϡΛ΋ͱʹָۂಛ௃ྔ
Λղੳ
4. MATLAB͔Β RDFԽ ServletΛىಈ
5. DBpedia͔Β৘ใΛऔಘ
6. Last.fm APIΛ࢖༻ͯ͠ϝλ৘ใΛऔಘ
















































































εΩʔϚઃܭʹج͖ͮ RDF Խ͢Δɽͦͯ͠ɼੜ੒ͨ͠ RDF Λਤ 4.4 ͷ RDF ετΞ
Virtuoso΁௥Ճ͢Δ͜ͱͰɼLOD΁ͷσʔλ௥Ճ͕͞ΕΔɽ
25





ָۂಛ௃ྔ lowenergy ͕ྨࣅ͍ͯ͠ΔͨΊɼ2 ͭͷάϥϑ͕ڞ௨ͷ classification ΁ͱܨ
͕͍ͬͯΔɽclassificationΛઃఆͨ͜͠ͱͰྨࣅָͨ͠ۂಛ௃ྔͷָۂಉ͕࢜ܨ͕Γɼ؆
୯ʹָۂΛͨͲΔ͜ͱ͕Ͱ͖ΔͱΘ͔Δɽ
ָۂ LODͷ SPARQLΤϯυϙΠϯτURI͸ http://www.ohsuga.is.uec.ac.jp/sparqlɼ






























































ਤ 5.1 ʹ͓͍ͯɼ“Default Data Set Name (Graph IRI) ” ʹσϑΥϧτάϥϑ IRI Λ




͍ͯઆ໌͢Δɽࠓճ͸ Tempo͕ 120Ҏ্ͷָۂΛঢॱʹ 15݅औಘ͢ΔɽͦͷͨΊɼ5.2
ͷΑ͏ͳ SPARQLΫΤϦΛൃߦ͢Δɽ
͜ͷ SPARQLΫΤϦʹΑͬͯɼtempoͷ஋͕ 120Ҏ্ͱ͍͏৚݅ʹ౰ͯ͸·Δ tempo
͕औಘ͞Εɼtempo Ϋϥε͔Βָۂಛ௃ྔ΁ͱͨͲΓɼָۂಛ௃ྔ͔Β৚݅ʹ౰ͯ͸·















͜ͷ SPARQLΫΤϦʹΑͬͯɼָۂ໊ʢ͜͜Ͱ͸ “Hello, Goodbye”ʣ͔Βͦͷָۂͷָ
ۂಛ௃ྔʢ͜͜Ͱ͸ brightnessʣͷ஋͕औಘ͞Εɼऔಘ͞Εָͨۂಛ௃ྔͷ஋͕ྨࣅͯ͠










SELECT ?artist ?title ?tempo  
WHERE {  
?tempoc rdf:value ?tempo . 
?features mus-voc:tempo ?tempoc . 
?resource mus-voc:features ?features . 
?resource mus-voc:meta ?metadata . 
?metadata rdfs:label ?title . 
?metadata mo:MusicArtist ?musicartist . 
?musicartist rdfs:label ?artist . 
FILTER (?tempo >= 120) . 
} 

















ਤ 5.2 ಛఆͷಛ௃Λָ࣋ͭۂΛऔಘ͢Δ৔߹ͷ SPARQLΫΤϦ
ද 5.2 ΑΓɼָۂ “Hello, Goodbye” ͷ brightness ͷ஋͕ྨࣅ͍ͯ͠ΔॱʹΞʔςΟ











SELECT ?artist ?title ?brightness 
WHERE { 
 ?metadata_x rdfs:label ?title_x . 
 ?resource_x mus-voc:meta ?metadata_x . 
 ?resource_x mus-voc:features ?features_x . 
 ?features_x mus-voc:timbre ?timbre_x . 
 ?timbre_x mus-voc:brightness ?brightnessc_x . 
 ?brightnessc_x rdf:value ?brightness_x . 
 ?brightnessc rdf:value ?brightness. 
 ?timbre mus-voc:brightness ?brightnessc . 
 ?features mus-voc:timbre ?timbre . 
 ?resource mus-voc:features ?features . 
 ?resource mus-voc:meta ?metadata . 
 ?metadata rdfs:label ?title . 
 ?metadata mo:MusicArtist ?MusicArtist . 
 ?MusicArtist rdfs:label ?artist . 
 FILTER regex(?title_x, “Hello Goodby”) . 
} 
ORDER BY ( 
IF(?brightness_x < ?brightness, 
   ?brightness - ?brightness_x, 







ਤ 5.3 ָۂಛ௃ྔ͕ྨࣅ͍ͯ͠ΔָۂΛऔಘ͢Δ SPARQLΫΤϦ
31
ද 5.1 ָۂಛ௃ྔ Tempo͕ 120Ҏ্ͷָۂ 15݅
artist title tempo
Coldplay Talk 120.329
Radiogead The Daily Mail 120.78
Coldplay Hurts Like Heaven 121.232
Coldplay Don’t Panic 121.948
Coldplay The Hardest Part 123.1
Whitney Houston Never Give Up 123.583
Lady Gaga Born This Way 123.984
The Beatles While My Guitar Gently Weeps 123.994
Whitney Houston When You Believe 125.144
Billy Joel Vienna 125.495
Coldplay Midnight 126.37
Coldplay God Put a Smile Upon Your Face 126.55
Sam Smith Lay Me Down 126.642
The Beatles Words of Love 126.904
Lady Gaga The Edge of Glory 127.778
ද 5.2 ָۂಛ௃ྔ Brightnessͷ஋͕ྨࣅ͍ͯ͠Δָۂ 15݅
artist x title x brightness x
The Beatles Can’t Buy Me Love 0.553889
Whitney Houston Never Give Up 0.559786
Coldplay Princess Of China Ft. Rihanna 0.560039
Lady Gaga Judas 0.550279
The Beatles Penny Lane 0.550221
Coldplay Charlie Brown 0.549855
The Rolling Stones No Spare Parts 0.547205
Stevie Wonder & Andra Day Someday at Christmas 0.564512
Billy Joel Only the Good Die Young 0.570144
Coldplay The Hardest Part 0.537607
Whitney Houston When You Believe 0.573517
Taylor Swift Bad Blood ft. Kendrick Lamar 0.532261
Radiohead Lotus Flower 0.531923
Mark Ronson Uptown Funk ft. Bruno Mars 0.580474












͞Ε͍ͯͳ͍ͨΊɼDBpedia ͷσʔλΛࢀর͢Δɽ·ͨ࢖༻͢Δσʔλ͸ָۂ LOD ʹ
ొ࿥͞Ε͍ͯΔΞʔςΟετͷ͏ͪɼԻָδϟϯϧͱͯ͠ൺֱతେ͖ͳδϟϯϧͰ͋Δ





















































































































ද 5.3ΑΓɼΫϥελ 4Λআ͘ 4ͭͷΫϥελʹ͓͍ͯෳ਺ͷطଘԻָδϟϯϧʹଐ͢
ΔΫϥελ͕Ͱ͖ͨɽ
Ϋϥελ 1͸ɼTempoͷ஋͕ߴ͍ͱ͍͏ಛ௃͕͋ΔͨΊɼൺֱత଎͍ۂ͕ूΊΒΕͯ







SELECT ?artist ?genre 
WHERE { 
?metadata mo:MusicArtist ?musicartist . 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist rdfs:seeAlso ?dbpedia . 
 SERVICE <http://dbpedia.org/sparql>  { 
 ?dbpedia dbp:name ?label; 
  ?dbpedia dbo:genre ?genre_x; 
  ?genre_x dct:subject ?category; 
  ?category rdfs:label ?genre . 




































Tempoͷ஋͕௿͘ɼZero crossing rateͷ஋͕௿͍ͱ͍͏ಛ௃͕͋ΔɽΫϥελ 2ͱಉ͡
͘ۂͷςϯϙ͸Ώͬ͘ΓͰ͸͋Δ͕ԻఔͷมԽ͕͋·Γͳָ͍ۂ܈Ͱ͋ΔɽΫϥελ 4







SELECT ?artist ?title ? 
WHERE { 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist mus-voc:popularity ?pop . 
 ?metadata mo:MusicArtist ?MusicArtist 
?metadata rdfs:label ?title . 
?resource mus-voc:meta ?metadata . 
?resource mus-voc:features ?features . 
?tempoc rdf:value ?tempo . 
?features mus-voc:tempo ?tempoc . 
?lowenergyc rdf:value ?lowenergy . 
?dynamicsc mus-voc:lowenergy ?lowenergyc . 
?rmsenergyc rdf:value ?rmsenergy . 
?dynamicsc mus-voc:rmsenergy ?rmsenergyc . 
?features mus-voc:dynamics ?dynamicsc . 
?rolloffc rdf:value ?rolloff . 
?timbrec mus-voc:rolloff ?rolloffc . 
?zerocrossc rdf:value ?zerocross . 
?timbrec mus-voc:zerocross ?zerocrossc . 
?brightnessc rdf:value ?brightness . 
?timbrec mus-voc:brightness ?brightnessc . 
?features mus-voc:timbre ?timbrec . 















δϟϯϧ Ϋϥελ 1 Ϋϥελ 2 Ϋϥελ 3 Ϋϥελ 4 Ϋϥελ 5
Alternative Rock 3 8 2 0 3
Hard Rock 2 5 5 0 0
Heavy Metal 3 3 2 0 0
Pop Music 0 3 3 3 6













͏ͪɼԻָδϟϯϧͱͯ͠ൺֱతେ͖ͳδϟϯϧͰ͋Δ Alternative Rock, Hard Rock,
Heavy Metal, Pop Music, Rock Musicʹ෼ྨ͞ΕΔΞʔςΟετΛ༻͍ɼΞʔςΟετͷ
















SELECT ?artist ?pop 
WHERE { 
 ?MusicArtist rdfs:label ?artist . 
 ?MusicArtist mus-voc:popularity ?pop . 





























ද 5.4ɼද 5.5ɼද 5.6ɼද 5.7ɼද 5.8 ͕ͦΕͧΕͷԻָδϟϯϧʹ͓͚Δਓؾ౓ͱָ
ۂಛ௃ྔͷ૬ؔʹ͍ͭͯͷ෼ੳ݁ՌͰ͋Δɽදதͷ pop ͸ Popularity (ָۂͷਓؾ౓) ɼ
bpm͸ָۂಛ௃ྔ BPMͷ஋Λɼrms͸ָۂಛ௃ྔ RMS energyͷ஋Λɼzerocross͸ָ
ۂಛ௃ྔ Zero crossing rateͷ஋Λɼrolloﬀ͸ָۂಛ௃ྔ Roll oﬀͷ஋Λɼbrightness͸ָ
ۂಛ௃ྔ Brightness ͷ஋Λද͍ͯ͠Δɽ·ͨදதͷଠࣈʹͳ͍ͬͯΔ਺ࣈ͸ɼ֤δϟϯ
ϧʹ͓͍ͯ૬͕ؔҰ൪ߴ͍஋Λද͍ͯ͠Δɽ




ද 5.5ΑΓɼԻָδϟϯϧ Hard Rockʹָ͓͍ͯۂಛ௃ྔ Roll oﬀͱਓؾ౓ͱͷෛͷ૬
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ද 5.4 Popular Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ




zerocross -0.47 0.02 -0.43
rolloﬀ -0.40 -0.23 -0.64 0.81
brightness -0.57 -0.05 -0.50 0.92 0.78
ද 5.5 Hard Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ




zerocross -0.01 0.34 -0.20
rolloﬀ -0.41 0.36 0.07 0.57
brightness -0.11 0.25 -0.19 0.88 0.74
͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Hard Rockʹ͓͍ͯ͸ɼ௿ԻҬͷׂ߹͕͋·Γ
ଟ͘ͳ͍ۂΛԋ૗͍ͯ͠Δಛ௃ͷ͋ΔΞʔςΟετ͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
ද 5.6 Rock Musicʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ




zerocross -0.04 0.48 -0.09
rolloﬀ -0.84 0.41 -0.31 0.24
brightness -0.32 0.48 -0.21 0.89 0.58





ද 5.7 Heavy Metalʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ




zerocross -0.24 0.24 -0.39
rolloﬀ 0.04 0.44 0.05 0.29
brightness -0.36 -0.13 -0.55 0.76 0.37
ද 5.7ΑΓɼԻָδϟϯϧ Heavy Metalʹָ͓͍ͯۂಛ௃ྔ BPMɼRMS energyͱਓ
ؾ౓ͱͷෛͷ૬͕ؔݟΒΕΔɽ͕ͨͬͯ͠Իָδϟϯϧ Heavy Metal ʹ͓͍ͯ͸ɼָۂ
ͷςϯϙ͕଎͘ɼશମతʹԻྔ͕େ͖͍ͱ͍͏ۂΛԋ૗͍ͯ͠Δಛ௃ͷ͋ΔΞʔςΟετ
͕ਓؾͰ͋Δ܏޲͕ݟΒΕΔɽ
ද 5.8 Alternative Rockʹ͓͚Δਓؾ౓ͱָۂಛ௃ྔͷ૬ؔ




zerocross 0.01 0.68 -0.61
rolloﬀ 0.15 -0.05 -0.08 0.31
brightness 0.10 0.36 -0.52 0.88 0.61
ද 5.8ΑΓɼԻָδϟϯϧ Alternative Rockʹ͓͍ͯ͸ָۂಛ௃ྔͱਓؾ౓ͱͷ૬ؔ͸
ݟΒΕͳ͔ͬͨɽ
·ͨਓؾ౓ͱͷ૬ؔͰ͸ͳ͍͕ɼ͢΂ͯͷδϟϯϧͷ݁Ռ͔Βָۂಛ௃ྔಉ࢜ͷ૬ؔͱ
ͯ͠ Zero crossing rateɼRoll oﬀɼBrightnessͷؒʹਖ਼ͷ૬͕ؔݟΒΕΔ܏޲ʹ͋Δɽ͜
Ε͸ Zero crossing rate ͕೾ܗΛඳ͍ͨͱ͖ɼ೾͕தԝΑΓ্ (ਖ਼) ͔ΒதԝΑΓԼ (ෛ)



























ຊݚڀͰ͸ɼ֎෦ͷ LOD ͱͯ͠ DBpedia ͱͷϦϯΫΛߦ͕ͬͨɼଞͷ LOD ͱͷϦ
ϯΫ΋ߦ͏͜ͱͰΑΓ޿ൣғΛΧόʔͰ͖Δ෼ੳج൫ΛߏஙͰ͖Δͱߟ͑Δɽ·ָͨۂ
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